Abstract: E-waste is one of the fastest growing waste streams in the world. Decision-and policymakers in Egypt have not yet tackled the issue of e-waste management. Recently, this management has been recognized as a serious issue due to numerous environmental concerns such as a) e-waste quantity generated at an alarming rate, b) pollution of air and groundwater, c) resource consumption, d) health and environmental hazards associated with informal e-waste recycling, and e) illegal transboundary movement of this e-waste. This study was carried out in Alexandria aiming at assessing the current practices adopted in the management of one type of e-waste, that is waste resulting from obsolete personal computers (PC-waste). To achieve this aim, information was collected from 40 PCwaste stakeholders. Furthermore, Toxicity Characteristic Leaching Procedure (TCLP) was performed on 10 discarded Printed Wire Boards (PWBs) to determine whether they should be considered as hazardous waste or not. Results of the study revealed that 55% of PC-waste were reused especially in PC repairing and refurbishing centers, that the major means of disposing PC-waste was by selling it to scrap dealers (50% of the respondents), followed by throwing it with municipal solid waste (MSW) (35% of the respondents), and finally by applying a "Producer Take-Back" system especially for large e-waste generators (15% of the respondents). PC-waste was collected by scrap dealers using trucks or donkey carts. Informal recycling was taking place to reclaim steel, plastic and aluminum. Fortunately, no intense material recovery from PC-waste was encountered in Alexandria. All the remaining fractions from PC-waste were found to be thrown with MSW to be directed to the landfill. As for the PWBs, they were found to exhibit toxicity due to high lead levels and therefore, they should be considered hazardous waste D008. Finally, the study concluded the complete absence of any legislation or infrastructure to deal with e-waste management and recommended a framework for an action plan to be taken by policy-makers in Egypt.
INTRODUCTION

Waste
Electrical and Electronic Equipment (WEEE) or E-waste is one of the fastest growing waste streams in the world.
E-waste refers to electronic equipment that is no longer usable or wanted. It encompasses a broad and growing range of devices, including computers, televisions, cellular phones, personal stereos, digital cameras, and electronic games. Today, when an electronic item breaks, it is often 759 Bull High Inst Public Health Vol.37 No. 3 [2007] perceived to be more cost-effective to discard it and replace it with a new, more modern item instead of having it repaired.
Such "high obsolescence rate" causes more
and more e-waste to end up in the waste stream. (1, 2) As in the majority of African countries, Recently, e-waste management has been recognized as a serious issue due to numerous environmental concerns that can be summarized in terms of a) e-waste quantity generated at an alarming rate, b) pollution of air and groundwater, c) resource consumption, d) health and environmental hazards associated with informal e-waste recycling, and e) illegal trans-boundary movement. (3) First, and as regards to the generation rate: In developed countries, e-waste equals 1% of total solid waste on an average and is expected to grow to 2% by 2010. In the United States, it is reported that approximately 500 million computers became obsolete between 1997 and 2007.
In European Union, it is estimated that the total amount of e-waste generated ranges from 5 to 7 million tons per annum or about 14 to 15 kg per capita and is expected to grow at a rate of 3% to 5% per year. In developing countries, it ranges from 0.01% to 1% of the total municipal solid waste generation. (4) The second and greatest concern is associated with groundwater and air from primitive e-waste processing, in 2 rivers within Guiyu has also been proved.
Furthermore, poly-aromatic hydrocarbon concentrations in the Guiyu soil were found to be affected by the primitive e-waste recycling activities. (11, 12) Lastly, as the recovery of metals from E waste is a profitable business, it has resulted in trans-boundary and global trade: India, and Pakistan is in violation of the Basel Amendment. (14) As defined by the United Nation Environment Program (UNEP), the three major components of e-waste management system are:
1. E -waste collection and transportation system.
2. E-waste treatment system (including material recovery).
3. E-waste disposal system. E-waste collection system consists of producer/retailer take back system, municipal collection system, and recycler's/dismantler's collection system.
Each of these agencies should have its own e-waste collection and storage centers. Therefore, the following study was carried out to assess the environmental impact of the current practices adopted in the management of e-waste resulting from personal computer (PC-waste) in
Alexandria.
Objectives of the study:
1-To collect and analyze data necessary for understanding the current status of PC-waste management in Alexandria:
waste collection/transportation system, treatment system as well as disposal system.
2-To determine whether Printed Wire
Boards (PWBs) resulting from discarded computer should be considered as hazardous waste or not. • The first was addressed to PC-waste generators focusing on the computer parts that are discarded as waste, their quantities, and the way of getting rid of these parts.
MATERIAL AND METHODS
Trying to approach
• The second was addressed to PCwaste collectors and recyclers focusing on the methods adopted for the collection/transport, recycling, recovery, and disposal of waste resulting from obsolete computers. copper. (10) Finally, the PC-waste fractions remaining after recycling were found to be landfilled with the MSW. This was also in contrast to the system applied in developed countries where e-waste has to be treated prior to landfill using the following 3 levels of treatment: First, e-waste should be decontaminated by manual dismantling to remove mercury switches, CRT, batteries, and capacitors to be sent to hazardous waste landfill or to special treatment facilities. Second, the decontaminated ewaste should be subjected to size reduction by hammering or shredding, followed by special treatment processes such as electromagnetic separation to get ferrous metal, eddy current separation to get nonferrous (Cu and Al) and precious metal (silver, gold, and palladium), and density separation to get plastic. Third, recycling is applied to sorted plastic and ferrous metals, while non-ferrous metals are subjected to smelting, and precious metals are subjected to refining. Finally, incineration is done for energy recovery from plastic mixed with brominated flame retardants, after ensuring proper air emission control system. (15) 2-TCLP test performed on PWBs:
According to the EPA, a waste is considered hazardous when it exhibits one or more of the following characteristics:
corrosiveness (aqueous pH <2 or >12. waste landfills). This was in contrast to the acidic pH (2.9) of the TCLP leaching fluid. (25) However, due to the unknown behavior of specific e-wastes in landfills, concerns about toxic materials have resulted in the precautionary measures adopted by the TCLP.
CONCLUSION
Based on the discussion of the results of this study carried out in Alexandria City, Egypt, the following could be concluded:
1. E-waste is a rapidly growing segment of the waste stream.
2. There is no special legislation or suitable infra-structure in Egypt to deal specifically with e-waste.
3. There is no accurate estimate of the quantity of e-waste generated and their classification in Egypt. • Carrying out an e-waste inventory:
Different methodologies are described in UNEP e-waste inventory assessment manual. (4) • Determining the e-waste composition, recyclability, and hazardousness.
• Adding an article to The Law 4/94 explaining the policy to be adopted with e-waste management.
• Specifying the major stakeholders in ewaste management, and then focusing on knowledge transfer and skills upgrade of all involved stakeholders through trainings and seminars.
• Targeting mainly the existing informal recyclers allowing for their maximum but safe participation in future e-waste management by facilitating their evolution and integration in formal structures.
• Providing the necessary infra-structure for the proper management of e-waste. 
